The Trial of Preventing Hypertension (TROPHY) demonstrated the feasibility of possibly reducing the incidence of hypertension with the angiotensin receptor blocker candesartan compared with placebo . The long-term benefits of pharmacologic therapy in high-normal blood pressure, or prehypertension are not known, and the long-term effect on health-related quality of life (HRQL) has not been determined . An analysis of covariance model was used to assess treatment differences from baseline in the HRQL scores using Short Form (SF)-36, and component measures at subsequent visits . Of the 809 randomized patients, 734 had both baseline and ≥1 HRQL follow-up assessment: 95% (379 of 397) of patients receiving candesartan and 91% (355 of 388) of patients receiving placebo . There were no statistically significant between-group differences in least-squares mean physical component survey and mental component survey scores or the individual scales at each scheduled visit relative to baseline values (p> .05) . In TROPHY, patients with prehypertension had relatively high baseline HRQL, and HRQL was maintained with the angiotensin receptor blocker candesartan over both the 2-year treatment period and a total 4-year trial period . J Clin hypertens (Greenwich).
2008; 10:436-442 . © 2008 Le Jacq C linical safety and efficacy data are necessary but insufficient for the comprehensive evaluation of new therapies, especially when the possible undesirable side effects of treatment on patients' overall well-being could lead to poor adherence and, consequently, lost opportunities to reduce morbidity and mortality.
patient-reported outcome (prO) refers to the assessment of subjective patient experience. health-related quality of life (hrQL) is a particular type of prO that provides a distinct contribution in determination of the impact of an illness and its treatment on overall patient well-being. physiologic measures of drug effectiveness sometimes do not reflect how patients feel and function. in a study of antihypertensive therapies, for example, significant differences in hrQL scores between treatments were observed where the therapies had otherwise comparable clinical safety and efficacy.
1 pharmacologic interventions may also O r i g i n a l P a p e r although there is currently no standardized approach for the assessment of hrQL in hypertensive patients, 5 scientific methods for measuring such subjective outcomes are well developed, with psychometric evaluations providing evidence on each instrument's reliability and validity. scientifically sound clinical trial designs and statistical analyses are required to capture changes in hrQL. prevention of hypertension is considered an important intervention in the prevention of cardiovascular disease by the World health Organization and by the Joint National Committee on prevention, Detection, Evaluation, and treatment of high Blood pressure (JNC). the trial of preventing hypertension (trOphy) reported the feasibility of reducing the incidence of hypertension in patients with high-normal blood pressure, or prehypertension, using the angiotensin receptor blocker (arB) candesartan compared with placebo. 6 in trOphy, during the 2-year period of active treatment and 4-year total trial duration, treatment with this arB was associated with a safety and tolerability profile similar to placebo. however, hypertension and its pharmacotherapy have been associated with changes in hrQL, 7 potentially due to possible effects on patients' symptoms. 8 although the many studies performed to evaluate hrQL in hypertensive patients have frequently demonstrated no change or an improvement in quality of life scores as blood pressure is lowered, no such evaluations have been made in patients with prehypertension. 9 this report will present the analysis of hrQL, a prespecified secondary end point, in trOphy as well as an analysis of burden of illness (BOi) and a comparison of baseline characteristics relative to otherwise similar normotensive individuals and relative to those with uncomplicated clinical hypertension.
MATERIALS AND METHODS
Detailed information regarding the design of trOphy is provided in a separate publication. 6 Briefly, trOphy was a 4-year randomized, double-blind, placebo-controlled multicenter Us study that enrolled patients aged 30 to 65 years who had prehypertension (average blood pressure values ≤139 mm hg systolic/85-89 mm hg diastolic or 130-139 mm hg systolic/≤89 mm hg diastolic) and had not received pharmacologic therapy in the preceding 6 months. patients were randomized to once-daily double-blind treatment with candesartan 16 mg or matching placebo for 2 years, followed by a 2-year single-blind period during which all patients were treated with placebo.
the impact of candesartan on hrQL was assessed using the self-administered short form (sf) . patients completed the sf-36 questionnaire at the randomization visit, at months 24 and 48 (or at the time of premature discontinuation), and at the time of the primary study end point of developing clinical hypertension as defined in trOphy: blood pressure ≥140/90 mm hg on any 3 visits or at the final visit, blood pressure ≥160/100 mm hg on any one visit, or development of hypertension requiring treatment. Changes from baseline in subscale scores and physical and mental component summary scores of the sf-36 were also evaluated. the 8 individual domains were used to derive the physical component summary (pCs) and mental component summary (MCs) scores. the pCs score was derived from the pf, rp, Bp, and Gh scales, while the MCs score was derived from the Vt, sf, rE, and Mh scales. scoring of the scales and summary measures were based on algorithms defined in the sf-36 manual.
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Statistical Analysis
Our hrQL sample included all randomized patients who had both a baseline and at least one postbaseline hrQL assessment. for the hrQL analyses, patients were analyzed according to their randomized treatment (eg, intention-to-treat) using the lastobservation-carried-forward (LOCf) approach. an analysis of covariance model was used in the comparison of treatment differences in the changes from baseline in hrQL scales and component scores at months 24 and 48. if <50% of the items in one scale were missing, the mean scores for the completed items in the same scale for that patient were used for imputation. if at least 50% of the items in one scale were missing, the subscale was considered missing for that patient. Data were not imputed if the entire scale was missing.
to further characterize the trOphy population, regression methods were utilized to compare the BOi in patients with prehypertension to the Us general population norms and to patients with uncomplicated hypertension (with no other chronic condition) from the Medical Outcome study (MOs), statistically adjusting them to match the age and sex distributions of the trOphy sample. additional covariates included the presence of cardiovascular disease, type 2 diabetes, and any other chronic conditions. significance tests were used to compare the means across samples.
the Us general population norms were estimated from the responses to the 1998 National survey of functional health status (Nsfhs), which included the sf-36 health survey. the overall response rate for the Nsfhs was 67.8%. sampling weights were applied to adjust the sample to match the age, sex, and age by sex distribution of the Us population, according to 1998 Us Census Bureau data. Detailed sampling and data collection methods of the Nsfhs are described elsewhere. 11 the MOs was a 4-year observational study of variations in practice styles and of health outcomes for chronically ill patients. 12 More than 20,000 patients participated in the MOs in 1986 from 523 randomly sampled clinicians in prepaid group practice hMOs, multispecialty groups, and solo and small single-specialty group practices in Boston, Chicago, and Los angeles. patients with 5 "tracer" conditions (hypertension, myocardial infarction, type 2 diabetes, congestive heart failure, and clinical depression) were selected for the study. the presence of 27 comorbid medical conditions was determined using a standardized medical history questionnaire completed at the baseline visit of the study. patients completed a mailed questionnaire that included the sf-36. the MOs data were used for comparisons.
RESULTS
Baseline Characteristics
Of 809 randomized patients, 734 patients had both a baseline and at least one post baseline measurement: 95% (379 of 397) of patients receiving candesartan and 91% (355 of 388) of patients receiving placebo. Of these, 730 patients had evaluable data (one candesartan and three placebo patients had missing baseline pCs scores). the majority of study participants were male (60. (table ii) . similarly, there were no differences between the candesartan and placebo groups for any of the individual physical or mental scales at any time point (P>.05).
BOI Analysis
initial comparison to the age-and sex-adjusted Us general population norms (N=2031) demonstrated significantly better baseline scores for the trOphy participants than the general population norms on all of the 8 scales and 2 summary measures, with the mean score differences between the groups ranging from 1.91 for the pf scale to 4.31 for the Bp scale (P<.0001). further adjustment for chronic conditions, however, revealed that trOphy participants had significantly lower scores (worse hrQL) on all of the scales except the rp and rE scales and the MCs measure (mean range, 1.14-2.53; P<.05) (table iii) .
When compared with the age-and sex-adjusted MOs patients with uncomplicated hypertension (n=1581), the trOphy participants had a significantly higher score on 3 scales (rp, Gh, and rE) participants reported that at least "a little bit" of Bp interfered with normal work than in the healthy subsample (n=751) of the uncomplicated hypertension group who did not have any other comorbidity (81.4% vs 63.7%). the responses to the individual Gh items of the trOphy participants were largely comparable to those of the healthy subsample of the Us general population. the perception of the Gh of the healthy subsample of the uncomplicated hypertension group with no comorbidity appeared to be worse than that of the trOphy participants. for example, approximately 70% of the trOphy participants did not expect their health to get worse, but only 50% of the uncomplicated hypertension group with no comorbidity perceived that it might. DISCUSSION in the current study, we evaluated the impact of the arB candesartan on hrQL in the trOphy trial. patient self-reports of hrQL were relatively unchanged throughout the 4-year study following treatment with both candesartan and placebo. the current study is the first to report the effect of antihypertensive therapy on hrQL in prehypertensive patients.
the current analysis is confirmatory of previously reported data on the tolerability of candesartan in the trOphy population, in which the proportion of patients who discontinued study medication prematurely due to an adverse event was comparable in the medication and placebo groups during the 4-year study period (7.3% vs 5.9%) and during the 2-year double-blind treatment period (5.6% vs 5.4%). a factor in selecting an arB for use in this trial compared with placebo was the expected safety and tolerability profile based on treatment of patients with hypertension.
in addition to being relatively healthy, trOphy participants were from a highly functioning population. regardless, some limitations, such as bodily pain, might have interfered with normal life when compared with the healthy Us population. the observed increase in Bp in trOphy participants may be to some extent related to the higher average body mass index (BMi) in this population (30 kg/m 2 ) ,compared with the Us norm (27 kg/m 2 ), as BMi and Bp are highly correlated. 13, 14 the findings from this study further reinforce the impression that hypertension is a relatively but not completely "silent" disease. the BOi analysis indicates that hypertension alone, particularly when in an early stage, does not have a great impact on functional status and psychological well-being. the comparison against disease-adjusted norms, however, suggests that there is some impact, but the impact is relatively small. recent data suggest that patients with established hypertension receiving pharmacotherapy may feel better as blood pressure is lowered because of symptom improvement, regardless of the type of medication given. 2, 15 angiotensin-converting enzyme inhibitors and angiotensin ii receptor antagonists may offer some advantage with regard to effects on cognitive function and sexual activity 16 ; one study has also suggested that a calcium channel blocker-based treatment regimen lowered the incidence of dementia.
the current results are consistent with previous studies evaluating the effect of candesartan on hrQL. a previous study demonstrated that in a placebo-controlled trial of hypertensive african americans, lower diastolic and systolic blood pressure levels were achieved in patients treated with candesartan 16 to 32 mg once daily, with no change in their hrQL as assessed by sf-36, during the 12-week study. 17 another study that evaluated the effect of candesartan on the hrQL of elderly hypertensives (study on Cognition and prognosis in the Elderly [sCOpE]) 18 reported similar findings. adverse effects are commonly a cause of therapy discontinuation in many conditions including hypertension. a treatment regimen that maintains patients' hrQL is more likely to be taken regularly, with potential additional benefits. pharmacologic interventions in patients with established hypertension with many medications, including arBs, suggest a great impact on hrQL in treated patients compared with placebo. 4 Study Limitations the current study results have to be considered in the context of several limitations. first, hrQL was assessed using a generic instrument. Disease-specific prO measures are relevant to a particular group of patients and are developed to assess specific populations and evaluate the impact of a particular medical condition and/or treatment and may be more appropriate to use. 19, 20 however, there are currently no disease-specific prO measures for prehypertension or hypertension. Generic measures may be used to characterize healthy samples without a particular medical condition, and since trOphy was a trial in relatively healthy patients, the use of a generic measure was appropriate. 21 Lipid abnormalities were defined using medical history codes 272.0, 272.1, and 272.9. National Cholesterol Education program adult treatment panel iii guidelines for identifying patients with dyslipidemia were not utilized. this may have underestimated or overestimated the prevalence of dyslipidemia in the trOphy population; however, any misclassification due to this definition is nondifferential between the treatment groups and should not alter the study conclusions.
another limitation is that the relatively healthy trOphy patients with high baseline hrQL may be healthier than patients with similar blood pressure levels who may not be willing or eligible to participate in a clinical trial due to the implementation of the inclusion and exclusion criteria. to that end, the study findings may underestimate the BOi of prehypertension.
the study design did not allow for a responder analysis, which would further evaluate whether individuals who developed clinical hypertension had a lower hrQL compared with those who remained disease-free. Moreover, since we did not collect data on circadian blood pressure, we could not further evaluate the relationship between changes in blood pressure levels and changes in hrQL over time. Last, while the study cohort included 9% blacks and 8% other races, there were too few nonwhites for a post hoc subgroup analyses.
the current study also has several strengths. it was the first study to evaluate the BOi in prehypertension and the impact of treatment on hrQL in this population. further, previous studies evaluating the impact of hrQL in hypertension generally focused on a smaller sample of patients and provided short-term (eg, 12 weeks) assessments. 5 Unlike those studies, the current analysis included a longer-term assessment (up to 4 years) and a relatively large sample size.
CONCLUSIONS
in trOphy, patients with prehypertension had relatively high baseline hrQL. hrQL were maintained with the arB candesartan over the 2-year treatment period and an additional 2-year period when all patients were on placebo follow-up. future research should consider the development of standardized methods for assessing hrQL in hypertension and prehypertension in order for comparisons to be made more easily across various studies and patient populations. additional studies on how prehypertension can impact hrQL in patients outside of trial settings would further help to characterize the impact of disease on everyday functions. Given the fact that hrQL in hypertension may be affected by the lack of adherence to treatment regimens, 22 it is important to provide programs and/or services to improve adherence, which would ultimately maximize therapeutic benefits. Last, the observed higher BMi in this patient population suggests the importance of early screening and identification of patients at risk for hypertension and the effective management of comorbidities that may affect the development of hypertension and its consequences, as well as hrQL.
